RESUMEN.-El objetivo de esta investigación fue determinar si se obtienen los mismos resultados al describir las comunidades de plantas ribereñas en los terrenos permanentes y en no permanentes. Esta investigación se realizó en cuatro arroyos ubicados en la zona central este de Idaho. Se tomaron muestras repetidas de los terrenos verdes (primeras plantas perennes adyacentes al arroyo) permanentes y no permanentes entre junio y octubre del 2010, y analizamos las diferencias entre los tipos de terreno comparando la riqueza de especies, la clasificación del indicador de humedales, la cantidad de vegetación viva, las pasturas, las gramíneas, los desechos, el musgo y el suelo descubierto. Encontramos pocas diferencias significativas desde el punto de vista estadístico, entre los terrenos verdes permanentes y no permanentes. Como los dos tipos de terreno mostraron resultados similares, consideramos que los terrenos no permanentes son más indicados para el monitoreo ribereño porque se definen por su relación espacial con el arroyo, lo cual hace que no sea necesario colocar un indicador permanente, y, además, requieren menos trabajo.
Vegetation studies often use permanent plots because true changes in the plant community that are due to temporal variation, succession, or the effect of management can be detected while controlling for small spatial differences in an area (Pickett et al. 1987 , Bakker et al. 1996 , Scherrer and Pickering 2005 . Although commonly employed in many types of terrestrial vegetation studies, this methodology has rarely been applied to riparian areas. Most research involving permanent riparian plots has focused on woody vegetation in forested areas (Sakio 1997 , Bunyavejchewin 1999 , Liang and Seagle 2002 , Acker 2003 , Van Pelt et al. 2006 , and only a few studies have focused on herbaceous vegetation (Tabacchi 1995 , Beever et al. 2005 , Gerber et al. 2008 . None of these studies placed permanent plots at the important location of the greenline, the area of ecological interest in many riparian monitoring protocols. Winward (2000) developed the concept of greenline, defining greenline as "the first perennial vegetation that forms a lineal grouping … on or near the water's edge." This vegetation plays an especially important role by acting as a buffer zone between the stream and terrestrial vegetation and by providing bank stability (Belsky et al. 1999 , Winward 2000 . In addition, greenline vegetation may have both better water availability than terrestrial vegetation farther from the river channel and the ability to rebound more quickly from disturbance, which makes greenline useful in determining if management activities, such as livestock grazing, are having a negative effect (Winward 2000) . The greenline concept focuses on perennial vegetation because it is less susceptible to change between years and presumably has less variation between sampling periods than annual vegetation. ABSTRACT.-The aim of this research was to determine whether permanent and nonpermanent plots for describing riparian plant communities would yield the same results. This research was conducted at 4 streams in central eastern Idaho. Permanent and nonpermanent greenline plots (first perennial vegetation adjacent to stream) were sampled repeatedly from June to October 2010, and we assessed differences between plot types by comparing species richness, wetland indicator rating, and percent cover of live vegetation, forbs, graminoids, litter/moss, and bare ground. We found few statistically significant differences between permanent and nonpermanent greenline plots. Because both types of plots yielded similar results, we suggest that nonpermanent plots are a better choice for riparian monitoring because they are defined by their spatial relationship to the stream, rendering a permanent marker unnecessary, and they are also less labor intensive.
Monitoring (MIM) protocol-have expanded the definition of greenline to be the first plot with 25% perennial vegetation cover adjacent to the stream. This definition is more precise and makes it easier for field researchers to locate the greenline during riparian monitoring.
Greenline location may change seasonally with changes in river flow, grazing, or stream scouring. Also, even though streamside perennial vegetation persists for many years, there are periods in its life cycle where the vegetation may not be extensive enough or may have been grazed too heavily to qualify as greenline. These variations in greenline location make the use of permanent plots problematic and potentially misleading. On the other hand, personnel from the USFS saw potential problems with the repeatability of traditional (nonpermanent plot) greenline placement techniques and were interested in testing whether permanent greenline plots would have significantly different results than nonpermanent plots.
For this assessment, we compared commonly used response metrics (species richness, wetland indicator rating, and percent cover of live vegetation, forbs, graminoids, litter/moss, and bare ground) between permanent and nonpermanent plots.
STUDY AREA
This study was conducted in riparian areas of 4 streams in the Beaverhead Mountain Range of the Salmon National Forest and surrounding BLM lands in central eastern Idaho (Fig. 1) . The elevation of the study sites ranged from 1560 m to 2300 m, and the streams were 3-6 m wide at bankfull elevation. The semiarid climate is characterized by cold winters and warm summers, with most precipitation occurring as spring and summer rain and winter snow. The mean monthly rainfall during the study season of June to October is 19 mm per month, and the 24-h average temperature during the study season is 14.7°C (Leadore, ID, weather station; World Climate 2011; Table 1 ).
METHODS

Sampling Design
In 2010, we chose 4 streams that were used in a previous study (Laine 2011) and were accessible by road and trail. We focused our research at the greenline in stream meadows dominated by big sagebrush (Artemisia tridentata) and willow (Salix spp.). We used the PIBO protocol definition of greenline: the first plot with >25% perennial vegetation adjacent to the stream, between the upper and lower limit (Leary and Ebertowski 2010) or above bankfull elevation, and the lower limit was where the streambed met the stream bank (Leary and Ebertowski 2010) . Bankfull elevation was defined by Harrelson et al. (1994) . We measured 2 sets of 2 parallel transects per stream (Fig. 2) . Transect sets were located within 100-1000 m of each other in the closest location that fit within the designated community type. We established 40 permanent greenline plots per transect in June 2009 for a previous study (Laine 2011) . Each permanent plot was marked by driving a 15-cm piece of rebar into each of 2 diagonal corners of a 20 × 50-cm plot, oriented with the 50-cm side, parallel to the stream. Plot relocation in 2010 was aided with use of a metal detector. In 2010, we established 20 permanent and 20 nonpermanent plots on each transect, alternating type every 3 m. The 20 permanent plots in 2010 were in the same location as in 2009, whereas we established the nonpermanent plots along the same axis as the permanent plot from 2009 (perpendicular to the stream) and relocated them at each new sampling period based on the new location of greenline at the time of sampling. In order to assess the migration of greenline within the season, we measured the distance (in cm) from the center of the permanent plot to the center of the nonpermanent plot. In each plot, at 2-to 3-week intervals for 20 weeks from 10 June to 20 October, we collected percent cover data (>5% cover in the plot) for all vegetative species (both herbaceous and woody species) and the following categories: bare ground, litter/moss, rock, and log. From this information, we obtained species richness, wetland indicator rating, and cover of live vege tation, forbs, graminoids, litter/moss, and bare ground. All metrics were derived from absolute percent ground cover, or the proportion of space that a given plant species or other vegetative category took up in a plot, by using cover class categories for each species or vegetative category. Species richness was the number of species within the plot that had >5% cover. Live vegetation cover was defined as any living or dead plant material still attached to its living maternal plant. Litter/moss included any moss and senesced plant material no longer attached to a plant. Wetland indicator rating (WIR) for each species with >5% cover was determined from Reed (1988) , which rating is based on the likelihood, according to the USDA Plants Database, that the species will be found in a wetland area (USDA-NRCS 2011). The WIR value for a plot was the sum of the relative percent cover of each species multiplied by its wetland indicator rating. Derived from cover estimates, this metric is commonly used for assessing riparian health and change.
Data Analysis
Because of innate differences in the streams' past and present grazing histories, we analyzed each of the 4 study streams individually. We analyzed vegetation metrics using a oneway ANOVA in a randomized block design with repeated measures in time using a firstorder autoregressive structure to account for temporal autocorrelation. The fixed effects were plot type (permanent or nonpermanent) and week (8-9 levels). Transect was incorporated as a random block effect. Degrees of freedom were calculated using the Satterthwaite (1946) approximation. A square-root transformation was used on species richness, percent forb, and percent graminoid to better meet the model assumptions of normality and homogeneity of variance. We used an alpha of 0.05 as our critical significance level. Data analyses were obtained using the GLIMMIX procedure in SAS/STAT software version 9.2 in the SAS system for Windows (SAS Institute, Inc. 2008) . We calculated means and standard errors for all metrics, and all figures were created using these descriptive statistics. 
RESULTS
Over the growing season, we placed nonpermanent plots closer to the stream to track perennial vegetation emergence in the moist soil (Table 2 ). Even though there was some movement of nonpermanent greenline plots during the season, there were few differences between the results of the vegetation metrics of the 2 plot types. Plot type (permanent or nonpermanent) did not have a strong effect (even if it was statistically significant) on any of the response metrics in this study, and the 2 plot types mirrored each other for all of the response metrics (Fig. 3 , Appendixes 1-3; Table 3 ). There were only a few occurrences where plot type was significant as a main effect, and there was no general pattern as to which metrics were significant (Table 3) . Week was generally a significant effect, signifying that seasonal variation was strong in these metrics (Table 3 ). There was no evidence of an interaction of plot type and week (Table 3 ).
DISCUSSION
We found that the vegetation metrics in our study did not differ between permanent and nonpermanent plots. In order to make sound scientific decisions about land management, monitoring efforts should be repeatable and yield reliable results (Coles-Ritchie et al. 2004 ), but they must also be logistically feasible. Given that we found no difference, we suggest that nonpermanent plots are preferable in small western streams because they are easier for researchers to place and are functionally advantageous for monitoring needs. Nonpermanent greenline plots are advantageous over permanent plots in small western streams because they are defined by their spatial relationship to the stream, rendering a permanent marker unnecessary. In addition, in floodplains, monuments used to mark permanent plots are susceptible to destruction by flood events. Because streams naturally migrate over long temporal scales (Naiman and Decamps 1997), nonpermanent greenline plots are able to migrate with the stream and capture the important hydric species of interest. There are instances where there could be a major change in greenline location, such as when beaver move into an area and re-engineer the stream channel (Naiman et al. 1988) or when there is a major flood event in even a short time period. In these exceptional cases, major changes in the ecosystem are of interest to land managers, and the new location is more important to study than the previous location, which may be under water or located distantly from the stream. By using the PIBO (Leary and Ebertowski 2010) definition of greenline with the upper and lower limit constraint, we limited the greenline plot location within the stream bank, where riparian vegetation has important ecosystem functions such as stabilizing stream banks and reducing erosion (Belsky et al. 1999 , Winward 2000 . As a result, we saw little migration of the greenline plot during the study season within a site, and site location had far greater differences in response metrics. We observed minimal migrations of plots within a site and determined that site location was a prominent cause for differences in metrics. Using a constrained greenline location has advantages over similar greenline protocols, like those of the MIM or Winward approaches. These protocols base the location of greenline on a "continuous line of vegetation" (Winward 2000) or the first plot with >25% perennial cover up to 6 m from the stream edge (Burton et al. 2011) . These descriptors are vague and may result in a plot that is not within the streambank.
Although we may have found different results in larger systems (with greater flooding and stream dynamics), the scope of this re search was focused on small streams (<6 m in width), where the majority of riparian monitoring occurs in the western United States. Approximately 90% of perennial stream and river miles in the United States are small, wadeable streams, and in the Interior Columbia Basin, the mean bankfull width of wadeable streams is 4.3 m (USEPA 2007) . Because small streams are common and sensitive to changes in the environment (Savage and Rabe 1979) , managers need sound practices for riparian monitoring, and standardizing these practices is useful.
In conclusion, we do not see a need for permanent greenline plots because nonpermanent plots yield similar results for the commonly used response metrics of riparian vegetation monitoring. Though permanent plots may be appropriate for terrestrial systems, nonpermanent plots are well suited to riparian monitoring in small western streams. Permanent plots are labor-intensive, may be destroyed by a naturally changing stream, and are difficult to relocate (Beever et al. 2005 , Gerber et al. 2008 . Nonpermanent plots are much quicker to place and monitor, and are less costly; thus, we suggest that they are a superior choice for riparian monitoring in small western streams. 
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